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Abstract- In this paper an innovative, efficient and real- time cost beneficial technique that enables user to 
hear the contents of text images instead of reading through them as been introduced. It combines the 
concept of Optical Character Recognition (OCR) and Text to Speech Synthesizer (TTS) in Raspberry pi. 
This kind of system helps visually impaired people to interact with computers effectively through vocal 
interface. Text Extraction from color images is a challenging task in computer vision. Text-to-Speech is a 
device that scans and reads English alphabets and numbers that are in the image using OCR technique 
and changing it to voices. This paper describes the design, implementation and experimental results of the 
device. This device consists of two modules, image processing module and voice processing module. The 
device was developed based on Raspberry Pi v2 with 900 MHz processor speed. 
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I. INTRODUCTION 
The most basic and widely used method is Braille. 
Apart from that the other technology used is 
Talking Computer Terminal, Computer Driven 
Braille Printer, Paperless Braille Machines, 
Optacon etc.  These technologies use different 
techniques and methods allowing the person to read 
or convert document to Braille.  Nowadays 
Computers are designed to interact by reading the 
books or documents. Synthesized voice is used to 
read the content by the computers. We also have 
devices that scan the documents and use interfaced 
screen to allow the blind to sense the scanned 
documents on the screen either in Braille or by 
using the shape of the letters itself with help of 
vibrating pegs. Various phone applications are also 
developed to help in reading or helping the blind in 
other ways. If you’ve ever tried to communicate 
with someone who speaks a different foreign 
language, you know that it can be extremely 
difficult— even with the assistance of cutting edge 
translation sites where we need to pay lot sums of 
money to fulfill our task. 
II. EXISTING SYSTEMS 
In the existing system, user can see conversion of 
text messages into speech. Cause for this project is 
that reading aids for the blind, talking aid for the 
vocally handicapped and training aids and other 
commercial applications. Vocally handicapped 
people can type the text from keypad and it will be 
processed in ARM microcontroller and voice 
board. In voice board, they feed the Input, so that 
ARM microcontroller will process and output is 
heard through speaker. [1] 
In this work it aims to study the image recognition 
technology with speech synthesis and to develop a 
cost effective, user friendly image to speech 
conversion system with help of Raspberry Pi. The 
project has a small inbuilt camera that scans the 
text printed on a paper, converts it to audio format 
using a synthesized voice for reading out the 
scanned text quickly translating books, documents 
and other materials for daily living, especially away 
from home or office. Not only does this save time 
and energy. [2] 
There is numerous language translators available 
where we have to manually enter the content and 
the application do whatever is left of the work of 
making a translation of the content into the desired 
language. Some translation platforms even charges 
for this process. For example the most popular 
Google translate API charges calculated as per the 
usage. [3] 
There is another example of a translator which uses 
java on Linux platform to translate from one 
language to another. Example based machine 
translation, EBMT, is such an example which uses 
java on Linux platform for translating from one 
language to another. The rule of deciphering in 
EBMT is basic: it analysis the pre-translated data in 
the data base and further translates the input. Along 
these lines, the bigger the database of pre-translated 
sentences, more prominent and efficient will be the 
output. 
III. PROPOSED SYSTEM 
The below fig1.shows that block diagram of the 
text to speech conversion 
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Fig1. Block diagram of text to speech conversion 
Raspberry Pi 
The following are specifications for Model B 
Broadcom BCM2835 SoC processor with 700 MHz 
ARM1176JZF-S cores , 512MB RAM ,Video core 
4 GPU supports up to 1920x1200 Resolution ,SD 
card slot , 10/100Mbps Ethernet port , 2 x USB 2.0 
ports ,HDMI, audio/video jack ,GPIO header 
containing 40 pins ,Micro USB power port 
providing 2A current supply ,DSI and CSI ports 
,Dimensions: 85.6x56mm. 
Camera Module 
The Raspberry Pi camera module size is 25mm 
square, 5MP sensor much smaller than the 
Raspberry Pi computer, to which it connects by a 
flat flex cable (FFC, 1mm pitch, 15 conductor, and 
type B 
 
Fig.2 Raspberry Pi Camera Module 
The Raspberry Pi camera module offers a unique 
new capability for optical instrumentation with 
critical capabilities as follows: 
1080p video recording to SD flash memory cards. 
Simultaneous output of 1080p live video via 
HDMI, while recording. Sensor type: Omni Vision  
OV5647  Colour CMOS QSXGA (5-megapixel) , 
Sensor size: 3.67  x 2.74 mm , Pixel Count: 2592 x 
1944 ,Pixel Size: 1.4 x 1.4 um, Lens: f=3.6 mm, 
f/2.9 ,Angle of View: 54 x 41 degrees, Field of 
View: 2.0 x 1.33 m at 2 m , Full-frame SLR lens, 
equivalent: 35 mm ,Fixed Focus: 1 m to infinity, 
Removable lens.  Adapters for M12, C-mount, 
Canon EF, and Nikon F Mount lens interchange. 
In-camera image mirroring. 
Image Processing 
Books and papers have letters. Our aim is to extract 
these letters and convert them into digital form and 
then recite it accordingly. Image processing is used 
to obtain the letters. Image processing is basically a 
set of functions that is used upon an image format 
to deduce some information from it. The input is 
an image while the output can be an image or set 
of parameters obtained from the image. Once the 
image is being loaded, we can convert it into gray 
scale image. The image which we get is now in the 
form of pixels within a specific range. This range is 
used to determine the letters. In gray scale, the 
image has either white or black content; the white 
will mostly be the spacing between words or blank 
space. 
Feature Extraction 
In this stage we gather the essential features of the 
image called feature maps. One such method is to 
detect the edges in the image, as they will contain 
the required text.  For this we can use various axes 
detecting techniques like: Sobel, Kirsch, Canny, 
Prewitt etc. The most accurate in finding the four 
directional axes: horizontal, vertical, right diagonal 
and left diagonal is the Kirsch detector. This 
technique uses the eight point neighborhood of 
each pixel. 
Optical Character Recognition 
Optical character recognition, usually abbreviated 
to OCR, is the mechanical or electronic conversion 
of scanned images of handwritten, typewritten or 
printed text into machine encoded text. It is widely 
used as a form of data entry from some sort of 
original paper data source, whether documents, 
sales receipts, mail, or any number of printed 
records. It is crucial to the computerization of  
printed texts so that they can be electronically 
searched, stored more compactly, displayed on-line 
and used in machine processes such as machine 
translation, text-to- speech and text mining. OCR is 
a field of research in pattern recognition, artificial 
intelligence and computer vision. 
Tesseract 
Tesseract is a free software optical character 
recognition engine for various operating systems. 
Tesseract is considered as one of the most accurate 
free software OCR engines currently available. It is 
available for Linux, Windows and Mac OS. 
An image with the text is given as input to the 
Tesseract engine that is command based tool. Then 
it is processed by Tesseract command. Tesseract 
command takes two arguments: First argument is 
image file name that contains text and second 
argument is output text file in which, extracted text 
is stored. The output file extension is given as .txt 
by Tesseract, so no need to specify the file 
extension while specifying the output file name as a 
second argument in Tesseract command. After 
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processing is completed, the content of the output 
is present in .txt file. In simple images with or 
without color (gray scale), Tesseract provides 
results with 100% accuracy. But in the case of 
some complex images Tesseract provides better 
accuracy results if the images are in the gray scale 
mode as compared to color images. Although 
Tesseract is command-based tool but as it is open 
source and it is available in the form of Dynamic 
Link Library, it can be easily made available in 
graphics mode. 
Text To Speech 
A text to speech (TTS) synthesizer is a computer 
based system that can read text aloud 
automatically, regardless of whether the text is 
introduced by a computer input stream or a scanned 
input submitted to an Optical character recognition 
(OCR) engine. A speech synthesizer can be 
implemented by both hardware and software. 
Speech is often based on concatenation of natural 
speech i.e. units that are taken from natural speech 
put together to form a word or sentence. 
Google Speech Recognition Tool 
There are a couple of alternatives for speech 
recognition tool, however I thought the best answer 
for this instructional exercise was to utilize 
Google's Speech recognition Tool. This API 
permits us to transfer the voice we simply recorded 
and changes it to text content. 
a. Microsoft Translation API 
Since we can record our voice and then convert it 
into text using the Google’s speech recognition, we 
have to make a translation of that text to our 
desired outside language. I would have loved to 
utilize Google's Translate API for this, since 
tragically there is a 20$ sign up expense for the 
utilization of this API. 
b. Google text to Speech Tool 
Google text to speech API again converts back the 
output text content into voice which can be heard 
on headset. 
c. Use the Universal Translator 
After setting up all the API's and assembling the 
source code .You'll hear the translation in the 
headset and you'll also see feedback on the 
command line. By default, it translates from 
English to Spanish. User can easily change your 
origin and destination languages by making some 
small changes in the source code file (text-
totranslate.py) and the script will do the rest! There 
are literally thousands of language pairs supported. 
IV. SOFTWARE USED 
Raspbian is the recommended operating system for 
normal use on a Raspberry Pi. Raspbian is a free 
operating system based on Debian, optimized for 
the Raspberry Pi hardware. Raspbian comes with 
over 35,000 packages: precompiled software 
bundled in a nice format for easy installation on the 
Raspberry Pi. Raspbian is a community project 
under active development, with an emphasis on 
improving the stability and performance of as many 
Debian packages as possible. Python is a wonderful 
and powerful programming language that's easy to 
use (easy to read and write) and with Raspberry Pi 
let’s connects to the project to the real world. 
V. EXPERIMENTAL RESULTS 
 
Fig 3. Text speech conversion module 
The above fig 3. Shows the experimental result of 
the project. In this user can capture the pic from the 
camera then it sends to the processor there are 
convertors for converting the image to the voice 
process modules. So it can convert the image to 
voice. 
 
Fig 4. Raspberry pi camera 
Fig. 4 shows the Raspberry camera which is used 
for the capturing of the images. 
 
Fig 5. Captured image 
Fig 5. Shows the captured image .by using the 
camera we can capture the images what the user 
want to listen. The above one shows the example of 
one of that. 
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VI. CONCLUSION 
By implemented this system visually impaired 
can easily listen whatever they want to listen.  And 
with   the help of the translation tools he can 
convert the text to the desired language and then 
again by using the Google speech recognition tool 
he can convert that changed text into voice. By that 
they can be independent. And it is less cost 
compared to other implementations. 
VII. FUTURE SCOPE 
In future there is a scope for it can also extend for 
the long distance capturing, and it can also 
implement for vertical reading of the image. 
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